Page 1

3GPP TSG RAN WG1 #78 
R1-142951
August 18 – 22, 2014
Dresden, Germany
Agenda item:
7.2.2
Source: 
Qualcomm Incorporated
Title: 
Power headroom report for dual connectivity
Document for:
Discussion and Decision
1
Introduction
Support of dual connectivity is a part of Rel-12, and RAN 1/2 have already made some decisions to enable dual connectivity operation. In this document we address remaining power headroom reporting questions related to the dual connectivity.
2
Discussion
The following are the RAN1 #77 agreements on PHR:
· For the PHR of the activated cells belonging to another CG/eNB,

· UE is configured using higher layer signaling to report one of the followings

· Always virtual PH

· Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH.
At the email discussion [77-15] after the RAN1 meeting #77, the following was agreed:

Agreement
· Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.
· Send an LS to RAN2 to ask to define corresponding PHR MAC CE.
· New PHR trigger is up to RAN2.
· Working assumptions:
· No additional PH calculation equation other than those in Rel.11 is introduced.
· FFS if PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB.
· FFS using real PCMAX,c in PH calculation in case that it is available.
· PHR is not averaged over multiple subframes before reported.
· PHR reporting behavior for the serving cells in the scheduling eNB remains the same as in Rel.11.
· FFS: For asyn case, PHR is calculated using the first overlapped portion.
Proposed way forward
· Per-CC PHR is computed before per-CC power-scaling as in Rel.8-11.
Following are FFS until RAN1#78:

· Whether or not PCMAX needs to be introduced in PHR when UE is not configured to always report virtual PH of the activated cells belonging to the other CG/eNB.

· Whether or not real PCMAX,c in PH calculation in case that it is available.

· Whether or not the PHR is calculated using the first overlapped portion in async case.

· Whether or not per-CC PHR is computed before per-CC power-scaling as in Rel.8-11.

We are of opinion that additional reporting of PCMAX in PHR does not provide obvious benefits, hence its introduction is not necessary. 
We also do not see clear benefits for PCMAX,c being used and reported for the virtual PHR, so we would prefer not to make specification changes and reuse the virtual PHR calculation and reporting as already defined. We can rely on the real PHR to provide the insight into the power headroom with respect to the actual PCMAX,c.
Also note that in dual-connectivity, different groups may have different frame structure (TDD vs. FDD), and/or different DL/UL subframe configurations (semi-static or dynamic as in eIMTA). As a result, in a subframe when PHR is reported for a cell in one group, a cell of the other group may happen to be a DL subframe or a special subframe (i.e., not a regular UL subframe). In this case, the PHR reporting should be done as the virtual PHR, as the corresponding reporting instance is the non-valid UL subframe.
In the asynchronous case, we believe that the first overlapping subframe should be taken into consideration when PHR is calculated. That is a simple approach that should be sufficient for the purpose of power headroom reporting.  However, if this method is applied to the sync case, there is a close to 50% ambiguity in which is the first subframe.  In order to avoid this ambiguity, we propose that the eNB can explicitly signal to the async dual connectivity capable UE that the current operation is sync dual connectivity.  No such signaling is needed for UEs that are not async dual connectivity capable (i.e. UEs that are only sync dual connectivity capable). 
As for the whether or not per-CC PHR is computed before per-CC power-scaling as in Rel.8-11, we don’t see a compelling reason for changing the procedure already defined in the previous releases. Hence in the case of dual connectivity we prefer to compute the per-CC PHR before (if any) power scaling.  
Proposal 1:
No additional reporting of PCMAX in PHR.

Proposal 2:
No changes to the virtual PHR.

Proposal 3:
Virtual PHR is reported when the corresponding reporting instance is a non-valid UL subframe.
Proposal 4:
In the asynchronous case, the first overlapping subframe is taken into consideration when PHR is calculated.

Proposal 5:
The eNB can explicitly signal to the async dual connectivity capable UE that the current operation is sync dual connectivity. 
Proposal 6:
Per-CC PHR is computed before (if any) power scaling, as in Rel-11.
3
Conclusions 
Based on the discussion presented in the paper, to support the power headroom reporting for dual connectivity operation we propose the following:
Proposal 1:
No additional reporting of PCMAX in PHR.

Proposal 2:
No changes to the virtual PHR.

Proposal 3:
Virtual PHR is reported when the corresponding reporting instance is a non-valid UL subframe.
Proposal 4:
In the asynchronous case, the first overlapping subframe is taken into consideration when PHR is calculated.

Proposal 5:
The eNB can explicitly signal to the async dual connectivity capable UE that the current operation is sync dual connectivity. 
Proposal 6:
Per-CC PHR is computed before (if any) power scaling, as in Rel-11.
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